The effects of behavioral tasks on the in vitro phosphorylation of intermediate filament subunits of rat hippocampus are mediated by CaMKII and PKA.
Neurofilaments (NF) are the most abundant constituents of the neuronal cytoskeleton, while glial fibrillary acidic protein (GFAP) is a major component of the glial astrocyte cytoskeleton. These proteins can be phosphorylated by different protein kinases and they are regulated in a complex way by phosphorylation. Using a hippocampal cytoskeletal fraction we demonstrated that the behavioral tasks of inhibitory avoidance and habituation can differently alter the in vitro phosphorylation of the 150 kDa (NF-M) and the 68 kDa (NF-L) neurofilament subunits and of the GFAP. In order to verify the effect of habituation and inhibitory avoidance training on the phosphatase activity, we performed the time course-dephosphorylation assay (5-30 min of incubation of the cytoskeletal fraction with 32P-ATP). Subsequently we investigated the effect of these behavioral tasks on the protein kinase activities associated with the cytoskeletal fraction, carring out the 32P incorporation assays in the presence of specific kinase inhibitors. Results suggest that phosphatase activity is not altered in the cytoskeletal fraction by the behavioral tasks and that the increased in vitro phosphorylation of NF-M and NF-L caused by habituation is probably mediated by the Ca2+/calmodulin dependent protein kinase (CaMKII). However, the inhibition of GFAP in vitro phosphorylation caused by inhibitory avoidance training is probably related to the cAMP dependent protein kinase (PKA).